sYNopsis The central 95 percentile estimates of the normal white cell types (as determined by a standard differential count) were calculated from 777 normal individuals. The results were divided into groups by age and sex and expressed both as percentages and as absolute numbers of cells.
The two sets of laboratory values showed no statistically significant differences regarding age or sex and were strikingly similar in most cell types with the exception of band and juvenile forms of granulocytes. As expected, the normal range using the manual technique was somewhat broader than that found with the automated method. In addition to being the first comparison of machine counts with visual differentials this study provides additional insight into the age distributions of normal cells.
Although the 'normal range' for differential white counts has been reported by many investigators, much disagreement is evident concerning both the percentage and the absolute numbers of cells constituting this range. Extreme normal limits for neutrophils have been reported as 33-75% and 47-79-5 % (Zacharski, Elueback, and Linman, 1971 ); lymphocytes as 12-5-40-0% and 15-0-60% (Whitby and Britton, 1963) and 25-35% (Fowler, 1945) ; monocytes as 0-9-0% (Osgood, Brownlee, Osgood, Ellis, and Cohen, 1939 ) and 2-0-11 % (Zacharski et al, 1971 ); eosinophils as 0-7-2% (Wintrobe, 1967) and 2-0-3% (Sturgis and Bethell, 1943) ; and basophils as 0-2-0% (Sandoz, 1952 (Whitby and Britton, 1963; Orfanakis et al, 1970 Band cells have been traditionally classified on the appearance of the nuclear staining and chromatin thickness dividing the two nuclear lobes. This arbitrary distinction that separates cell age has been the subject of much disagreement and confusion in the past and has often resulted in a subjective decision highly influenced by the observers' training. The Hemalog-DTM classifies manual bands as 'juveniles'. This classification is both misleading and probably inaccurate. The term 'juvenile' has traditionally been used to describe a granulocyte having a more immature morphological appearance than a band, but being more mature than a myelocyte, ie, metamyelocyte. It is at present, unclear, if the Hemalog-DTM 'juvenile' encompasses both the manual band and all or part of the manual juvenile group of cells. It is reasonable to speculate that the enzyme activity and size of a cell may not agree with its morphological visual appearance, and thus the difference in normal ranges reported should not necessarily be cause for concern. It is possible that the cytochemical differentiation may be closer to the 'true' result than manual observation, and may represent a correlation with clinical findings more closely than previously used criteria. Such postulations, however, have to be further explored with clinical data and cannot be substantiated from the data presented. Little significance can be attributed to the differences in normal rang-s reported between the two methods in the other usually seen cell types. Clinical importance relies primarily on the comparison of data with a 'normal' population tested by the same method and not upon raw results. Thus test results determined by different methods can only be compared when each result is reviewed against its own set of normals.
One exception to these comments is in the production of results not normally encountered by conventional methods. Despite previously published data, it was surprising to find the wide limits found in both neutrophils (42-81 %) and lymphocytes (10-47 %) by manual methods, and by Hemalog-DTM (47 56-74 57 % neutrophils, 15 86-38-55 %0 lymphocytes). These results are also reflected in the range calculated for absolute numbers of cells.
Conclusion
It is difficult to compare adequately the classification of cells by dissimilar methods. The well tried and familiar morphological criteria used by all laboratories may not necessarily reflect accurate pathological changes in the activity of the cell. The 'normal' ranges as determined by this laboratory for both manual and cytochemically automated procedures have shown some similarity, but expected discrepancies did occur. More extensive investigations using the Hemalog-DTM on the 'unclassified' cells has to be undertaken before a true explanation of this phenomenon is propounded.
